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Notes on Carex. XVIII. 
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WITH PLATE I. 


I. CAREX IN THE CHECK-LIST.—There are two or three 
features of the Carex catalogue in the ‘‘List of Pteridophyta 
and Spermatophyta” which do not represent my own views 
(although my name is attached to the article), and to which I 
wish briefly to advert. My chief reason for discussing the 
subject is to bring up one or two features of the nomenclature 
of the Check-List. 


a. My first remark has reference to the double or alge-, 


braic citation of authorities. It is admittedly the purpose of 
all citation of authority to identify the name; giving honor or 
‘‘credit” to the author of the name is no part of the object. 
If we adopt the double citation system, we enclose in our 
parenthesis the name of the author of the given specific or 
varietal name, and this is followed by the author of the ac- 
cepted combination; or if only one name is cited, it is under- 
stood to stand for both the creation and the combination. 
Thus, Carex granularts Haleana (Olney) Porter, means that 
the name Haleana was first proposed by Olney and was 
placed in combination with Carex granularis by Porter. But 
now suppose that Olney himself, instead of Porter, had later 
attached the name to Carex granularis. The proper citation 
would, in that case, certainly be Carex granularis Haleana 
(Olney) Olney. 

But this method the Check-List does not allow, although 
I do not know why. Attention was called to it at least twice 
when the List was going through the press. 

Let us take a concrete example. Carex no. 772 in the list 
is Carex cephalotdea Dewey, Rep. Pl. Mass. 262. (1840). 

1—Vol. XXI.—No. I. 
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This citation indicates that the word cephaloidea was first used 
for a Carex by Dewey in the Catalogue of Massachusetts Plants 
published in 1840, otherwise there should have been a double 
citation; but the name was really made four years before this 
time, and it is so stated in the synonymy: Carex muricata 
var. cephaloidea Dewey, Amer. Journ. Sci. 11: 308. 1836. 

Now if John Smith had first made cephaloidea, his name 
would have appeared in the parenthesis; then why not Dew- 
ey’s? Certainly no personal element can enter into the mat- 
ter, and if the double citation is worth anything, it is valu- 
able only in proportion as it adheres to the principle of keep- 
ing tally of the two points in the history of the trivial name— 
its creation and its latest use. The citation, therefore, should 
be Carex cephaloidea (Dewey) Dewey. 

The only reason which I have ever heard for the refusal to 
cite the same authority twice is that it gives the author too 
much ‘‘credit”; but certainly credit can be no part of nomen- 
clature. Iam not urging this repetition of the same author 
because I believe in the double citation of authorities, but be- 
cause I should like to see the system consistent with itself. 

It seems that ‘‘credit” is really too much concerned in 
the promulgation of this system of double or parenthetical 
citation of authorities. At all events, I am not convinced 
that the system has intrinsic merits in any superlative degree. 
I cannot conceive that a system of botanical nomenclature 
should have for its object a record of the history or migra- 
tions of names. Its sole purpose should be to designate par- 
ticular plants unmistakably and concisely, and the authority 
is cited only for the purpose of distinguishing the name which 
John Smith makes from a like name which James Brown may 
chance to make. If, however, the authority is to constitute 
a history and lexicon of the name, it should comprise the com- 
plete history, and should have a parenthesis for every occa- 
sion in which the name has changed hands, or changed places. 
If the citation is to include an index of the synomymy, let us 
have the whole of it. I do not know why we should select 
out the first and last points and omit all the intermediate 
events. For instance, Carex mirabilis was described by 
Dewey; it was made a variety of C. festucacea by Carey; of 
C. cristata by Gray; of C. lagopodioides by Olney; and of C. 
straminea by Tuckerman. Then the citation of authorities 
should be: Carex straminea mirabilis (Dewey) (Carey) (Gray) 
(Olney) Tuckerm. 
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If one were to make any full discussion of this subject upon 
its merits, he would need to decide first of all what a name is. 
This question lies at the very bottom of the present unrest in 
nomenclature, yet it is one which is not freely discussed by 
itself. Most of the attention of controversialists is given to 
special and generally subsidiary points in nomenclature. Is 
the name of the plant—that form of expression by which it is 
to be distinguished from all other plants—one word or two, 
the original specific or varietal name or the combination of 
these with the generic name? Is nomenclature monomial or 
binomial? Is dud/ata, or Carex bullata, the name of a sedge? 
Tf bullata is the name, then I must give this name to no other 
plant for I shall then introduce confusion; that is, I shall 
make synonymous names.  Linnzus is supposed to have 
taught that a name has two coordinate and essential parts, 
and that either part alone is not capable of designating any 
particular plant. How, then, do we introduce a different sys- 
tem and then take Linnzus as our starting point? 

A name of any natural object must have two elements: it 
must unequivocally designate the object; and it must have 
some element of permanency in usage. Now, dud/ata does 
not designate my plant; it does not distinguish if the plant is 
Carex, Salixor Cabbage. But Carex bullata is designative, 
and it has more elements of permanency than bullata from 
the very fact that it is explicit, and also because the combin- 
ation of the two words—Carex and bullata—is likely to be 
more recent, and therefore better understood, than the crea- 
tion of either one alone. The proposed new nomenclature is 
boisterous for stability. Very well! But why is not a com- 
bination of two words just as ‘‘stable” as one word? It is 
easier to get at the proper combination than it is at the or- 
igin of the single word, because the combination, as I have 
said, is the more recent event. Why not tie up at the first 
safe landing place, rather than to run forever backward in a 
profitless search of some shipwrecked name? 

6. My second advertence to the Check-List is in reference 
to the exaltation of the varietal name. _It was not my privi- 
lege to attend the meeting of the Botanical Club at Madison, 
but it is recorded that a resolution was introduced ‘‘that the 
varietal name be subject to the same laws of permanency as 
those which govern the specific,” and that after nine persons 
had discussed the proposition ‘‘the Club adjourned without 
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reaching a vote.” (Bot. GAz. 18: 343.) The other three 
propositions submitted by the committee on nomenclature at 
that time were adopted. It is clear that there was at least 
much doubt amongst the members as to the wisdom of treat- 
ing the varietal name with the same exactness as we treat the 
specific name; yet, in the face of this lack of support for the 
proposition and virtual refusal of it, this same committee it- 
self adopts a rule ‘‘that the original name is to be maintained 
whether published as species, subspecies or variety.” I think 
it is only fair for me to say, therefore, that the manuscript 
for Carex in the Check-List was prepared with the customary 
or old-time treatment of varietal names, and that the follow- 
ing numbers do not represent my own desires, at least not 
until the whole question of nomenclature shall have been 
passed upon by some organization fairly representing the bo- 
tanists of the world: 765, 785, 808, 867, 888, 901, 902, 955, 
958. 

c. My third remark upon the Check-List concerns the sup- 
pression of names printed without description or synonymy. 
Such names, and those occurring in exsiccate, are held not 
to have been ‘‘published.” Wahlenberg published Carex glar- 
cosa in 1803. Dewey published C. ursiva in 1835. In 1884, 
I wrote Carex glareosa var. ursina in my Carex Catalogue 
without synonymy or comment except to add ‘Arc. Am.” to 
designate range; and under Carex ursina Dewey, I said ‘‘see 
glareosa.” Of course, this is not publication, yet no one 
could mistake what I meant. I find in the Check-List: 

Carex glareosa ursina (Dewey) Britton. 


Carex glareosa var. ursina Bailey, Carex Cat. (1884), name only. 
Now, I do not object to the name ursina standing to the 
authority of ‘‘(Dewey) Britton,” for my own cataloguing of it 
ought not to stand for a publication; but it seems to me to be 
a good principle to enunciate that 7f a given name is so un- 
mistakable that it can be cited as a synonym, tt is also suffi- 
ctently unmistakable to be cited as avalid name. That is, if 
nomina nuda are held not to have been published, then they 
can be cited neither as valid names nor as synonyms, for 
synonyms are only published names which have been laid 
aside for the time. 
d. Another point of which I wish to speak is the reference 
of Carex microglochin to the genus Uncinia. The see-saw 
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between Carex and Uncinia has upset this poor little plant 
from the days of Wahlenberg and Sprengel. The technical 
character of the racheola appearing in the perigynium seems 
to put it into Uncinia, but many of our common carices de- 
velop racheola occasionally. Uncinia is now accepted rather 
more upon habit than upon this one technical character, and 
nearly all the later treatment of the genus refers the plant in 
question to Carex. 


2. Carex Hassei, n. sp.—Pacific coast representative of 
the type of C. /axiflora: differs in paler color and much nar- 
rower leaves; and especially in the perigynium, which is about 
as long as the scale, not trigonous nor beaked, the point only 
slightly bent, not striate or stipe-like at base, the walls thin 
and soft; scale broad, the point scarcely cusp-like; bracts 
rarely leaf-like.—In a meadow, San Antonio Cajion, San 
Bernardino range, California, 4,500* altitude. H. E. Hasse, 
July, 1894. 

3. Carex multimoda, n. sp.—(C. festiva var. gracilis, au- 
thors). Carex festiva, the Rocky Mountain and Pacific coast 
representative of Carex straminea, is one of the most perplex- 
ing carices in the American flora. A good part of the confu- 
sion arises, however, from the fact that the species is made 
to comprise many unlike forms. If two or three of these out- 
lying forms were to be set off as specifically distinct, the spe- 
cies would be much easier to understand. The plants com- 
monly referred to var. gracilis, which I now erect into a 
species, are very slender, with narrow leaves (lacking wholly 
the stiff aspect of C. festiva), the spikes small and mostly 
massed into a little tawny or dark head; points of the narrow 
perigynia generally conspicuously spreading.—Seems to be 
distributed from the Sierras of California to British Columbia. 
More closely allied to C. subfusca W. Boott, than to C. fes- 
tiva. C. subfusca is more straminea-like, with more distinct 
roundish spikes, and a stiffer habit. 


4. Carex Idahoa, n. sp.—A dioecious member of the Mi- 
crorhynche, but with three stigmas, and not closely related 
to any carex which I know; possibly C. sa/ina is its nearest 
kin. Tall and slender (about 2“ high), the culm exceeding 
the flat rather short leaves; spikes generally three on both stam- 
inate and pistillate culms (sometimes one on staminate culm), 
all close together but the terminal one twice longer than 
the others (about an inch long, and cylindrical), the lowest 


| 
‘ 
i 
} 
j 
| | 


6 The Botanical Gazette. [January, 


one generally on a stalk a fourth inch long, all of them fer- 
rugineous in color; bracts very short, only the lowermost 
prominent and that one little exceeding the pedicel of the 
spike; perigynium very small, trigonous and not inflated, 
smooth and nearly or wholly nerveless, contracted both ways, 
abruptly terminated in a short and entire beak; scale twice 
longer than the perigynium, lance-pointed, the margin dull 
brown and the mid-nerve broad and lighter colored.—Beaver 
Cafion, Idaho, Aug. 7, 1895. P. A. Rydberg (no. 2,339). 


5. Carex Congdoni, n. sp.—Closest ally of C. Yosemitana 
Bailey (C. Sartwelliana Olney), from which it differs in the 
nearly or quite complete absence of pubescence on the leaves 
and sheaths, an androgynous terminal spike (pistillate at top), 
and especially in the shape of the perigynium, which is lance- 
olate and very gradually attenuated into the beak-like top, 
and slightly toothed. The perigynium of C. Yosemitana is 
ovoid, prominently widened above the middle and very 
abruptly contracted or rounded into a short and entire beak; 
that of C. Congdouni is narrowly lanceolate or spindle-shape. 
I suspect that the terminal spike of C. Congdoni may be found 
to be sometimes wholly staminate. The Atlantic ally of 
these plants is C. vestzta Willd.—California: Mt. Warren 
Pass, Tuolumne county, and east side of Mt. Warren, Mono 
county. J. W. Congdon, 1894. 

6. Carex Arkansana, n. sp.—(C. rosea Schk., var.? Ar- 
kansana Bailey, BoT. GAz. 18: 87.) Sufficient material has 
now accumulated to show the true character of this plant, 
and it is clearly unlike C. rosea. It differs in its larger and 
glomerate spikes, the very broad and prominently spongy- 
based perigynium, and particularly by the two or three leafy 
bracts (from 1 to 5" long) which subtend the lower spikes. 
It differs also from Carex Muhlenbergii var. australis by its 
slender habit and long narrow leaves, by the long and leafy 
bracts, and especially by the spongy and broad-based peri- 
gynium. I have the plant from La Fourche creek, near Little 
Rock, Arkansas (H. E. Hasse; the original locality), and 
from three places in Indian Territory: Muskogee, M. A. 
Carleton, 1891, (no. 79); Sapulpa, B. F. Bush, 1895, (nos. 
979, 981 and 1,038); Catale, B. F. Bush, 1895, (no. 995). 

7. Carex Eggertii, n.sp.—An ally of Carex bullata 
Schw., but more /upu/ina-like: coarser, with broad flat leaves; 
spikes two to four and approximate, whitish, longer than in 
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C. bullata, much more erect, looser; perigynium prominently 
ascending, long-pointed, coarsely several-nerved, little or 
not at all glossy nor red-brown at maturity, the beak 
rough and deeply toothed; achenium of characteristic shape, 
being very sharply triquetrous but short, each of the three 
angles being produced into a callous point at the middle, so 
as to make the achenium nearly equally six-sided. The peri- 
gynium is much larger than that of C. du//ata, more inflated 
and gradually tapering into the long beak.—In a swamp, 
‘‘srowing as single individuals from runners,” Butler county, 
Missouri. Henry Eggert. My first impression of this carex 
was that it might be a hybrid, but studies of various speci- 
mens from collections by Mr. Eggert have led me to regard it 
as a good species. Mr. Eggert is also of the opinion that it 
isnot ahybrid. It is uniformly fruitful, which carex hybrids 
are not likely to be. 

8. CAREX ALBICANS Willd. in herb.; Spreng. Syst. Veg. 
3: 818. 1826. C. Emmonsii Dewey, var. elliptica Boott 
Illustr. 97, p/. 287. 1860. C. Peckit Howe, Rept. State Bot. 
N. Y. 1894, 40 (in 47th Rep. N. Y. Mus. Nat. Hist.). This 
is certainly a well-marked species, and, as Dr. Howe remarks, 
it is allied rather more to C. defexa than to C. varia. It 
ranges from New England and Pennsylvania to Minnesota 
and northwards, and it probably occurs south of this limit. 
It is distinguished from C. varza by its lighter color, fewer 
and much shorter and broader leaves, which are greatly over- 
topped by the stiff straight culms, and by the closely glom- 
eratespikelets and mostly very inconspicuous staminate spike, 
and the rather longer perigynium. C. varia has slender and 
generally curved or weak culms which are commonly over- 
topped by the dark narrow and long-pointed profuse leaves, 
mostly separated spikes and prominently protruding stam- 
inate spike. Willdenow’s name, C. a/dicans, is an appropri- 
ate one, denoting the light color of the plant, although it 
appears to have been chosen because of the light-colored 
spikes. Willdenow’s specimen is said to have come from 
North Carolina. Plate J admirably distinguishes the species. 

9. CAREX GRANDIs Bailey, var. Helleri, n. var.—Differs 
from the species in the smallness of its stature and spikes 
(10-15" high), and narrow lax leaves; spikes two to three, 
to }{" long, contiguous near the top of the culm.—Franklin 
county, southeastern Virginia, ‘‘in the shade in a well wooded 
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and very soft swamp, in company with Saururus cernuus, 
Dianthera ovata, and Proserpinaca palustris.” A. A. Heller 
(no. 989), June, 1893. 

10. CAREX QUADRIFIDA Bailey, var. caeeca, n. var.— 
Smaller than the species (10-16™ tall); heads uniform dull 
dark brown; spikes four or five, the lowest one sometimes an 
inch remote, a half inch or less long, mostly small and slen- 
der, perigynium smaller than in the species; scales equaling 
or exceeding the perigynium, broad, not sharp-pointed; culms 
rather slender, considerably exceeding the broadish, long- 
pointed leaves. —Tanquitz Meadow, San Jacinto mountains, 
San Diego county, California, 8,000" altitude. H. E. Hasse, 
July 1892. Perhaps a good species. 

11. CAREX NEBRASKENSIS Dewey, var. ultriformis, n. 
var.—More like the var. previa Bailey (C. Famesiz Torr.) 
than the type of C. Nebraskensts, but differs in the habitually 
much narrower leaves (;;" or less wide), and particularly in 
the short, often almost globular spikes (which are }"" or less 
long). —Ritzville, Adams County, Washington, 1,700“ altitude. 
J. H. Sandberg and J. B. Leiberg (no. 194), 1893. 

12. CAREX FETA Bailey, var. multa, n. var.—Carex feta 
generally has a long and loose head of well separated and 
more or less rounded or cylindrical-conical spikes, but the 
proposed variety mu/ta has less defined and looser or more 
chaff-like spikes in a glomerate and often compound head. 
This variety is to C. feta what var. cumulata is to the east- 
ern C. albolutescens. Ihave it from San Jacinto Mountains, 
San Diego County, California, and from two stations in Ore- 
gon. 


13. Carex prasina x crinita, n. hyb.—A well marked 
hybrid of these two species has been found at Summit, N. 
Jersey, by J. R. Churchill, and in Summers County, West 
Virginia, by C. F. Millspaugh. Judge Churchill’s specimens 
have more the aspect of C. prasina, whilst Dr. Millspaugh’s 
seem rather more to resemble C. crizita, especially in the 
foliage. Both collections lack the robustness of C. crinita. 


14. Carex seabrata x crinita Fernaldin herb., was collected 
in 1891, on Mt. Clinton, N. H., by Dr. Geo. G. Kennedy. 
It seems to be a very good intermediate between the two spe- 
cies, although apparently losing something in size and vigor. 

Cornell University, Ithaca, N. Y. 
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A new Californian liverwort. 


DOUGLAS HOUGHTON CAMPBELL. 
WITH PLATE II. 


In March of last year the writer received from San Diego 
a liverwort, which on examination seemed to differ very much 
from any described form, and was therefore subjected to a 
somewhat careful study. An investigation of the structure of 
the plant showed such marked peculiarities that it could not 
be satisfactorily referred to any described genus, and there- 
fore it seemed necessary that a new genus should be estab- 
lished to contain it. For this the name Geothallus is pro- 
posed. 

The plants were growing in company with Ophioglossum 
nudicaule, and were collected by Mrs. Brandegee, to whom I 
am also indebted for additional specimens which made it pos- 
sible to determine the most important points of structure, and 
the systematic position of the plant. 

When the specimens of Ophioglossum were received, they 
were not examined immediately, but the clods of earth upon 
which they were growing were watered, and placed under bell- 
jars, where they were left undisturbed for a week or more. 
When they were examined, at the end of this time, my atten- 
tion was at once drawn to a number of bright green, palm- 
ately lobed little plants which had not been noticed when the 
specimens were first received. They were evidently thallose 
liverworts of some kind whose growth had been stimulated by 
the moisture under the bell-jar. A careful examination of 
Schiffner’s Hepaticze! failed to throw any light upon the sys- 
tematic position of the plant, and specimens were then sent 

‘to Dr. L. M. Underwood, who reported that it was a form 
quite new to him. There were no sporogonia found in the 
first lot of specimens, but later these were obtained when it 
was evident that the plant belonged to the group of anacrog- 
ynous Jungermanniacee to which Goebel? gives the name 
Anelaterez, owing to the absence of perfect elaters. As at 
present but a single genus belonging to this group, Sphero- 


‘Engler and Prantl, Die natiirlichen Pflanzenfamilien 90, ol. 
?Goebel, Die Muscineen. Schenk's Handbuch der Botanik 2: 363. 
[9] 
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carpus, is known from the United States, and this genus is 
in some respects the most primitive of all known Hepatice, 
the discovery of an allied genus is of more than ordinary in- 
terest as perhaps throwing some light on the affinities of the 
lower Hepatice. 

The thallus, as first observed, consisted of a cylindrical 
basal portion, expanding forward into a number of spreading 
irregular lobes, so that the whole was somewhat fan-shaped 
(Fig. 4). Further examination showed that this fan-shaped 
thallus was really a secondary growth from the primary thal- 
lus which was more or less buried in the earth (whence the 
name ‘‘Geothallus”). At the time they were received, the 
plants had apparently about completed the season’s growth 
and were beginning to dry up; and as they had lost much of 
their original green color and were partially buried in the 
ground, were quite overlooked. 

The older thallus is more or less wedge-shaped, but often 
nearly orbicular in outline, about 5—7™" in length by 3—4™" in 
breadth (figs. 1-3). It is usually simple, but occasionally 
once dichotomous (fig. 3). The body of the thallus is thick 
and fleshy, passing quite abruptly into the margin, or wings, 
which consist of more or less regularly lobed lamine com- 
posed for the most part of a single layer of cells. These mar- 
ginai lamine are sometimes arranged quite regularly, so that 
they recall the similar leaf-like laminz of Fossombronia; in- 
deed in some cases the general aspect of the plant is not un- 
like the common Californian Fossombronia longiseta. In ad- 
dition to these marginal lobes, there are numerous dorsal 
laminar outgrowths, which may almost completely conceal 
the dorsal surface of the thallus (fig. 2, a.), and give it a very 
characteristic appearance. The plant is attached to the ground 
by numerous colorless rhizoids, and from the ventral surface, 
especially near the apex, are jointed, glandular hairs, which 
curve over the growing-point, and are like those characteristic | 
of most of the thallose Jungermanniacee. 

If the old plants are given plenty of moisture, growth is 
resumed, and the apex of the thallus rapidly grows out into 
the fresh green shoot first observed. The marginal lobes of 
these secondary growths are narrower and longer than in nor- 
mally developed specimens, due, no doubt, to the excess of 
moisture where they were grown. 

The specimens were too old for a satisfactory study of the 
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sexual organs, and these were not produced in a normal man- 
ner upon the secondary shoots. Enough was seen, however, 
to show that in a general way both archegonia and antheridia 
are similar to those of Sphaerocarpus. The archegonium 
(fig. 7), however, is larger, and the neck somewhat longer 
and straighter, and it is not so distinctly stalked. The an- 
theridium is much the same shape as that of Sphaerocarpus, 
but the early divisions are apparently less regular. A very 
marked difference between the genera is the much greater 
number of the sexual organs in Sphaerocarpus, where they 
completely cover the the dorsal surface of the thallus. In 
Geothallus they are produced much more sparingly, and there 
is, apparently, no difference in the form and size of the male 
and female plants, whereas this is very noticeable in Sphaero- 
carpus. Indeed it is not impossible that Geothallus may some- 
times be monoecious. As in Sphaerocarpus the sexual organs 
are surrounded individually by a sac-shaped envelope, which 
is relatively much less developed than there. 

The sporogonium resembles closely that of Sphaerocarpus 
terrestris, but is larger. The fully grown sporogonium is a 
nearly spherical capsule about 1"™ in diameter, connected by 
a very short seta to the bulbous foot which is sunk in the thal- 
lus. Owing to the nearly sessile position of the archegonium, 
the foot is not raised above the level of the thallus as is the 
case in Sphaerocarpus. The sporogonium wall is composed of 
a single layer of rather thick walled cells, which at maturity 
are almost black in color. The capsule is filled with a mass 
of spores intermingled with thin-walled oval cells like those 
found in Sphaerocarpus (fig. 8, c.). These sterile cells which 
here are probably only nutritive in function, are doubtless the 
homologues of the elaters of the more specialized Hepatice. 
They are oval cells, measuring from 48—108y in length, and 
as a rule are relatively longer than the similar cells of Sphae- 
rocarpus. They contain some chlorophyll, and scattered 
granules, apparently of albuminous nature, but little or no 
starch, while in Sphaerocarpus there are numerous large starch 
granules present. 

The spores are very large, and at maturity separate com- 
pletely. They are nearly globular and range from 120—140z 
in diameter. The wall is very thick, and in section (fig. 6, 4.) 
shows two well marked layers, perinium (epispore), and exo- 
spore. An endospore is also probably present, but in micro- 
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tome sections is not clearly differentiated from the inner 
layers of the exospore. The perinium appears perfectly ho- 
mogeneous, and is smooth except upon the ventral surface of 
the spore where it is folded so as to produce reticulated ridges 
which in section have the appearance of spines (fig. 8, 4, c.). 
The character of the spore-contents was not especially studied 
beyond noting the fact that the nucleus is quite small, as is 
usually the case in the spores of liverworts. 

The most peculiar feature of the plant, and one which ap- 
pears to be unique among Hepatice, is the formation of tubers 
by means of which it becomes perennial. These tubers were 
always met with in the older individuals, and in the second- 
ary shoots from the older thallus were also developed after a 
short time. The tuber consists of an oval mass of cells de- 
rived from the interior tissue of the thallus, and including its 
growing-point. These cells are densely filled with coarsely 
granular contents, mostly made up of albuminous granules 
and oil-drops, very little starch being present. The first in- 
dication of the formation of the tuber is an accumulation of 
granular matter in the interior cells of the thallus just back 
of the apex, and this extends in all directions until it includes 
nearly the whole central region of the thallus, as well as the 
cells of the growing point. The chlorophyll disappears from 
the ceils and sections of the ripe tuber appear white and 
opaque. Surrounding the central tissue is a more or less 
clearly defined dark cortex, which does not, however, extend 
over the cells of the growing point. The whole tuber is sur- 
rounded by a loose brownish envelope composed of the dead 
outer cells of the thallus. The full grown tuber is a flattened 
body from 1-2" in length and about half as wide. 

The tubers are obviously a special provision for carrying 
the plant through the long dry season. Specimens kept per- 
fectly dry from May until about the first of October, germi- 
nated promptly when placed in water for a few days. Growth 
begins by the cells near the growing point turning green and 
the latter resuming its activity. The development of the 
young plants from the tubers has not yet been studied in de- 
tail, but it is hoped soon that it may be possible to follow out 
completely the life-history of this interesting form. 

There seems no doubt that the affinities of Geothallus are 
with the lower Jungermanniacee, the Anelateree. As 
already stated it agrees with Sphaerocarpus in the general 
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characters of the sexual organs and sporogonium, but the 
very different structure of the thallus, the similarity of the 
male and female plants, and especially the formation of the 
tubers, make it impossible to unite it with that genus. 

GEOTHALLUS, nov. gen. —Plant thalloid, simple or 
dichotomous by branched, thallus fleshy, wedge-shaped 
or nearly orbicular, partially buried in the earth; margin of 
thallus divided into irregular leaf-like lobes, similar laminz 
upon the dorsal surface; ventral surface with numerous sim- 
ple, colorless rhizoids and jointed glandular hairs near the 
apex; sexual organs scattered over the dorsal surface, each 
surrounded by a sac-shaped envelope: sporogonium globular, 
with very short seta and bulbous foot; capsule-wall composed 
of a single layer of black cells; spores very large, mingled 
with thin-walled sterile cells; plant perennial by means of 
tubers developed at the end of the growing season. 


G. tuberosus, nov. sp.—Plant dioecious, male and female 
alike: spores black, smooth except upon the ventral surface 
where there are reticulate ridges, 120—140u in diameter; 
sterile cells 48—108y in length. 

Sandy soil near San Diego, California, growing with Op/z- 
oglossum nudicaule. Collected by Mrs. Katherine Brandegee, 
March, April, 1895. 

Stanford University. 


EXPLANATION OF PLATE II. 


Geothallus tuberosus Campbell. 


Figs. 1, 2. Two old plants; a, seen from above; 4, from the side; 
xX 4. 

Fig. 3. A large specimen showing dichotomy; X 4. 

Fig. 4. Secondary shoot from a specimen which had been grown 
under a bell-jar; X ro. 

Fig. 5. Median section of a fruiting thallus, showing sf, a sporogon- 
ium, 4, the young tuber; X ro. 

Fig. 6. a, microtome section of a ripe sporogonium, X 30. 4, mi- 


crotome section of a ripe spore, xX 150. ¢, transverse section of the 
reticulated ridges upon the ventral surface of the spore, X 300. 


Fig. 7. An old archegonium, seen in optical section, X 100. 
Fig. 8. a, tetrad of nearly full-grown spores, X 150. 6, two ripe 
spores, X 150. ¢, three sterile cells, X 150. 
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Further criticism of Mr. Nash’s “New or noteworthy 
American grasses.’”! 
Notes on Sporobolus. 


Some confusion exists in regard to certain North American 
species of Sporobolus, as is manifested in botanical publica- 
tions of this country, and especially in our larger herbaria. 
A writer in a recent Bulletin of the Torrey Botanical Club 
attempted to clear up this confusion, but, through an evident 
misconception of the species, has unintentionally added to 
it. Agrostis brevifolia Nutt. has been taken up for Sporo- 
bolus cuspidatus (Vilfa cuspidata Torr.), and there is no 
doubt as to their identity. Nuttall very clearly and fuliy 
described his species (Agrostis brevifolia) in the first volume 
of his ‘‘Genera,” and Sporobolus cuspidatus is equally well char- 
acterized by Hooker in the second volume of his ‘‘Flora Bore- 
ali-Americane,” and there is only one grass in the region of 
the type localities to which these descriptions could apply. 
I can not help thinking that the writer in the Bulletin, above 
referred to, must have failed to fully read Nuttall’s descrip- 
tion of Agrostis brevifolia, or he would not have applied it 
to the very distinct species noted below. One essential and 
almost decisive character given by Nuttall for Agrostis brevi- 
folia is: ‘‘Culms solid and compressed . . ._ not terete, 
but solid and ancipital.” This character affords a clue to 
Nuttall’s plant, and, combined with the others given, leaves 
no doubt as to its identity with Sporobolus cuspidatus, for 
there is no other grass within the range (Fort Mandan on the 
Missouri) possessing all these characters. Another good 
character presented by this grass is a minute pubescence at, 
and extending for a greater or less distance below, the nodes. 
This character holds good throughout all specimens in the 
National Herbarium. 
For the species we have the following synonymy: 
Sporobolus cuspidatus Scribn. Bull. Torr. Bot. Club 10: 63. 
Sporobolus brevifolius (Nutt.) Scribn. Mem. Torr. Bot. Club 5: 39. 
Vilfa cuspidata Torr. Hook.Flor. Bor. Am. 2: 238. 
Vilfa gracilis Trin. Agros. 1: 82. not V. gracilis Trin. 1. c. 52. 
Agrostis brevifolia Nutt. Gen. 1: 44. 1818. | 


1 The two following articles received independently may be combined by the 
editors under this caption. See also Bor. Gaz. 20: 554. D 1895, and Mr. Nash’s | 
reply on p. 41 of this number.—Ebs. 
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Represented in the National Herbarium by specimens from: 
Montana (350 Scribner); Nebraska (771 C. L. Shear, 2,551 
Rydberg, and 2,795 Fred Clements); Devil’s Lake, N. Dak. 
(C. A. Geyer); Minnesota (E. P. Sheldon); Missouri (no. 
4236 B. F. Bush), Kansas (Dr. Carruth, and Mr. Swingle); 
Colorado (S. M. Tracy). 

The grass which appears to have caused the existing con- 
fusion here, is the more slender and heretofore unidentified 
Vilfa Richardsonts Trin., of which the following is the 
synonymy: 

Sporobolus aspericaulis (Nees). 

Muhlenbergia aspericaulis Nees, ex Trin. 

Vilfa Richardsonis Trin. Agrost. 1: 81. 

Vilfa cuspidata auct. plur., not Torrey in Hook. Flor. Bor. Am. 

Sporobolus brevifolius Nash, not Scribner. 


This species has a very wide range, and is well represented 
in the National Herbarium: Northern Maine (C. G. Pringle); 
(147 Fernald); New Brunswick (19 John Brittain); Anticosti 
(48 John Macoun); Oregon (765 Cusick); Colorado (1075 John 
Wolfe); Idaho (§52 Coulter); Nevada (1279 Sereno Watson); 
Montana (410 and 627 C. L. Shear), etc. 

This is a very slender, erect grass, branching only at or 
near the base, with sheaths much shorter than the internodes, 
and very short, almost filiform, arcuate-spreading leaves. A 
constant character, mentioned by Trinius, is that the culms 
are minutely, but distinctly punctate, ‘‘punctes asperis obstti.” 
This species is very closely allied to Sporobolus depauperatus 
(Vilfa squarrosa Trin.), into which it may pass. 

Referring again to the article published in the Torrey Bul- 
letin, I would say that, if Sporobolus vaginacflorus Vasey be 
regarded as a species distinct from Sporobolus vaginaeflorus 
Wood, why make a new name for the former, when there is 
one that might be taken up? Cryftostachys vaginata Steud. 
is evidently Sporobolus vaginaeflorus Vasey, and, carrying 
out the premises, the rules of nomenclature require us to take 
up Steudel’s name which gives us for the species the follow- 
ing synonymy: 


Sporobolus vaginatus (Steud.). 

Sporobolus vaginaeflorus Vasey, not Wood. 
Sporobolus neglectus Nash (1895). 
Cryptostachys vaginata Steud. (1855). 


4 
1 
4 
: 
a 
| 
| 


16 The Botanical Gazette. [January, 


It is quite possible that there are other and yet older names, 
but at all events Sporobolus neglectus is an unnecessary addi- 
tion toa much-burdened synonymy. —F. LAMSON-SCRIBNER, 
Washington, D. C. 


The validity of Mr. Nash’s changes. 


In a recent article on the subject of ‘‘New or Noteworthy 
American Grasses,”! several new species are described and a 
number of new names applied to old ones. Erianthus com- 
pactus is a form which has been known to botanists for sev- 
enty years, being widely distributed through the eastern 
manual range. It has been included in the manuals under £. 
saccharoides Michx., and E£. alopecurotdes E\l., and has been 
commonly known by these names, yet the author neglects to 
mention the fact and hence leads us to infer that it is an en- 
tirely new discovery. The change in the name is said to have 
been made because there is in the Herbarium of Columbia 
college a fragment of Gronovius’ number 133,? which has the 
twisted awn, ‘‘aristis tortuosis” of the original description of 
Andropogon alopecuroides Linn. Munro,* who has examined 
the grasses of the Linnaean Herbarium, says: ‘‘The numbers 
in the Herbarium refer to those used in the first edition of 
the ‘Species Plantarum,’ Linnaeus’ own copy being very care- 
fully marked by himself. In the following list I have used 
these numbers, wxderlining them, as was done by Linnaeus 
himself, thus 1, 2, etc., to imply that the plant was actually 
in the Herbarium. I have carefully examined every grass in 
the Herbarium; and in annexing the following list of names 
which I consider they should bear, I trust the list may be of 
some little use to botanists who are unable to consult the Her- 
barium itself.” 

Munro gives |. c. 52, in his subjoined list, under Andropo- 
gon: ‘4. A. alopecurotdes, from North America, is Erianthus 
saccharoides Mich.” Hackel* places the Linnaean species, 
excluding Sloane’s synonym, under £. saccharoides Michx., 
subspecies a, genuinus. He does not consider the twisting of 
the awn a character of specific value. The description of 
Mr. Nash’s new species does not differentiate his plant from 


1Bull. Torr. Bot. Club. 22: 419. 1895. 
2Linn. Sp. Pl. 1045. 1753. 

8Proc. Linn. Soc. Bot. 6: 33 ¢¢ seg. 1861. 
4DC. Monogr. Phan. 6: 128. 1889. 
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that so long known to American botanists as Erianthus sac- 
charotdes Michx., which according to Munro is the same as 
the specimen in Linnaeus’ Herbarium. Are Munro and Hackel 
to be classed as blind guides leading the blind? 

The genus Panicum is an exceedingly complex one, its 
species having a world-wide distribution. It has been divided 
by such distinguished botanists as Trinius, Nees, Bentham 
and Hackel into thirteen or fourteen sections, which appear 
somewhat artificial when viewing the genus in its broadest or 
world-wide sense. Local botanists and collectors have time 
and again raised these sections to the rank of genera. If we 
consider only the American species of Panicum, that group 
characterized as Digitaria by Scopoli, or Syutherisma by 
Walter, might perhaps be separated as a genus. But in our 
study of this genus we can not ignore the many foreign spe- 
cies which stand in intermediate positions and link the various 
groups together. The study of systematic botany is a study 
of relationships. The chief end of this branch of botany is 
not to provide every plant which possesses individual variations 
with aname. It is of the greatest importance that we know 
to what known species a new one bears the closest relation- 
ship. The synonymy given under Syxtherisma is faulty, if 
we are to judge it by that of Doell,* who has furnished us the 
most recent monograph of this group of Panicums. 

Concerning the species botanists have known for many 
years as Panicum latifolium L., but which we are informed 
must now be called P. Portertanum Nash, Munro‘ says: ‘‘17. 
P. latifolium L.! From Kalm, North America. A specimen 
attached to this from Carolina is P. divaricatum L., to which 
Sloane’s figure, t. 71. f. 3, belongs; another, marked /atzfo- 
lium is P. orysoides Sw.” Concerning P. divaricatum he says: 
“From Jamaica. This plant has often been confounded with 
P. latifolium, and bears the names of P. ruscifolium, macula- 
tum, gluctnosum, and agglutinans. Another specimen of d- 
varicatum is marked arborescens by Smith.” According to 
this the Linnaean name does really belong to the North Amer- 
ican species and not to ‘‘a tropical species,” as stated in the 
article in question. 

Panicum minus (Muhl.) Nash does not seem to deserve to 
be raised to more than varietal rank. It has a more slender 
habit than the common form of the species, but the other 


5Doell in Mart. Pl. Bras. 22: 128. 1871-6. 
2—Vol. XXI.—No. I. 


ses 
{ 
| i 
\ 
ay 
; \ 
} 
| 


18 The Botanical Gazette. {January, 


characters given by the author do not separate it from P. 
capillare L. As to the synonymy given, there must be con- 
siderable doubt until the type specimens of Pursh, Torrey and 
Bernhardi have been examined and compared with the form 
which we believe to be the variety mznus Muhlenberg. 

There is the same doubt concerning the validity of ‘‘Pani- 
cum boreale n. sp.” In the manuals it is included under P. 
dichotomum L., being more closely related to that than to P. 
laxiflorum Lam. It certainly does not deserve specific rank, 
as it is only one of many forms that go to make up the spe- 
cies dichotomum. It is well named and perhaps deserves to 
be separated out as a form or variety. That can only be de- 
termined after a study of all the material obtainable. Here 
we may well quote a remark of Munro’s:* ‘‘Amongst grasses 
I find the errors extraordinarily numerous. Many of these 
might have been avoided by consulting herbaria easily acces- 
sible; and very many might have been avoided by a little 
care, and less anxiety for the creation of species.” 

The genus /xophorus Schlecht.,* ‘‘welche man Gattung 
oder Panicum-Section nach Belieben nennen mag,” was, as 
the author states, based upon Uroch/oa uniseta Presl.7 Some 
of the characters of the latter are: ‘‘Panicula composita e 
spicis plurimis alternis, flexuosis, patentibus.—-Flosculus her- 
maphroditus palea superiori quarta parte brevior, lanceolato- 
linearis, stramineus palez cartilaginz; inferior ovata, triner- 
via, zervo medio in aristam brevissimam persistentem, excur- 
rente, inter nervum medium et lateralem utrinque sulco 
longitudinale natata.” Is this plant a Setaria? Mr. Nash saw 
the true /rophorus at the National Herbarium, but failed to 
recognize it. He has increased and obscured the synonymy 
of Setaria by an addition of four names. 

I wish to enter a protest against the use of the word ‘‘scale” 
in describing the bracts of a grass inflorescence. The ter- 
minology most generally adopted by systematic botanists is 
that proposed by Bentham.* It has been adopted because of 
the great confusion caused by the various authors using dif- 
ferent terms to denote the same organs. Morphologically 
these glumes are not scales. Each spikelet is a reduced 
branch. The empty glumes and the flowering glume are leaf 
sheaths. The palea isa prophyllum. The flower is lateral and 


6Linnaea 31: 420. 1861-62. 
7Rel, Haenk. 1: 319. 1830. 
8Journ, Linn. Soc. Bot. 15: 502. 1877. 
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never terminal except in certain Agrostis species and other 
grasses from which the palea is wholly absent, and there is 
no homology between the floral glumes and the true scales of 
arhizome. The glumes are not borne upon the axis of the 
flower. The latter is a branch bearing a naked flower. If 
true scales exist in the grass spikelet they are represented by 
the lodicules to which the term scale has frequently been ap- 
plied in systematic works. 

The terminology of the organs of plants has occupied the 
attention of our ablest botanists, and there has been a mani- 
fest effort on the part of our best thinkers to make the terms 
employed definite, and so far as possible expressive of homol- 
ogous relationship. Glumes, both empty and flowering glumes 
are expressive and accord with the principle just noted. They 
are everywhere employed in the botanical literature of the 
day and have become practically fixed in our language. That 
a botanical journal of eminent standing should inaugurate so 
radical a change in terminology without presenting any rea- 
sons for so doing is remarkable. —JARED G. SMITH, JU. S. 
Dep't of Agriculture. 
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Some comments on those chapters in Kerner and Oliver’s 
‘Natural History of Plants,’’ which deal 
with reproduction. 


CONWAY MAC MILLAN. 


The bringing out of an American edition of Kerner and 
Oliver's Natural History of Plants, together with its great 
attractiveness and generally great value, makes it certain that 
this work will be used throughout the United States as a 
reference book or encyclopedia of botany. It therefore 
seems sufficiently worth while to give some attention to the 
ideas that are promulgated in its pages. It is not a particu- 
larly pleasant task to point out imperfections in so beautifully 
printed and skilfully compiled a work as the one in hand, but 
if botanical students are to be referred to this Natural His- 
tory of Plants by their teachers, and it is to be held before 
them as an authority, it is of the greatest importance that 
some of its shortcomings should be known that they may be 
guarded against by teacher and by pupil. 

I shall confine myself in this paper to indicating some of 
the errors, as I take them, in only one division of the work— 
that is, the chapters on the Genesis of plant offspring, in 
volume II, pt. 1 (half-vol. III of the four vol. edition, Henry 
Holt & Co.). It is not too much to say that this part of the 
Natural History is absolutely untrustworthy, not only in its 
statements of theory but again and again in its statements 
of fact. Ihave convinced myself by reference to the orig- 
inal German edition that these errors are not those of the 
translators. In order to point out a few of them a series of 
quotations and comments will be given. 


p. 6. “In most—probably in all—divisions of the vegetable king- 
dom, two kinds of propagation occur. In each case a single protoplast 
forms the starting point for the new individual but in the one, this 
protoplast does not require the special stimulus afforded by union 
with another.” 

p. 46. “Ifa fruit is to arise, the ooplasm, i. e. the protoplasm des- 
tined to initiate a new generation, must unite with the fertilizing pro- 
toplasm which is called spermatoplasm,” and p. 46, “the union of two 
protoplasts constitutes the essence of fertilization.” 


Comment. The last quotation is truth but at variance with 
[20] 
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the others and, as will be shown, deeply opposed to later 
statements. It is not true that the ‘‘single protoplast” which 
forms the starting point for a new individual, sexually pro- 
duced, requires any such stimulus. TZhzs ‘‘single protoplast” 
is the syngamete or resultant cell from gametic fusion. It is 
also erroneous to suggest that from the ooplasm arises the 
new individual. This, on the contrary, arises from the syn- 
gamete. 

p. 9. “As the spores of ferns are not the direct result of a process 
of fertilization they are not parts of fruits but brood-bodies.”’ 

p. 15. “The only structure rightly to be considered a moss- fruit 1 is 
that in which the embryo is produced as a result of fertilization.” 


p. 16. (Describing rupture of moss-calyptra.) “The coat of the 
fruit being torn away.’ 


_ p. 47. _ “The ooplasm rendered capable of fertilization, of this par- 
ticular kind of growth” (i. e., into a new generation) “is to be consid- 


ered as an embryo, even in cases where no visible change has taken 
” 
place. 


p. 66. In mosses “it is best to look upon the formation of fruit as 
being complete as soon as fertilization has taken place.” 

Comment. Clearly the word embryo is used here as a syn- 
onym of fecundated-egg, oosperm, or syngamete. The 
structure called a moss-fruit is, as clearly, a fecundated egg 
together with the enclosing archegone. And the further de- 
velopment of a moss sporophyte is called a development from 
the fruzt. Here terms are used in an unusual sense, but not 
even consistently as the context will show. 

p. 47. “We consider every structure to be a fruit which is the prod- 
uct of fertilization and at the same time constitutes the first step 
towards the renewal of the fertilized plant.” 

Comment. From the above it is clear that the only struc- 
tures properly termed /ruzts in flowering plants would be the 
micropylar syngamete nucleus of the embryo-sac (after fertil- 
ization has taken place), or the antipodal syngamete nucleus 
(under the theory of Morot, that this cell represents gametic 
components). Nowas a matter of fact, it is not these struc- 
tures that are termed fruits at all, by Kerner, but those en- 
tirely different bodies—the fruits in the popular sense. See 

8. 
. “At one end of the chain we have the unicellular fruits of the mi- 
croscopic desmids, at the other the fruit of the cocoa-nut, which is 


differentiated into seeds on the one hand, and, several envelopes on 
the other and is as large as a man’s head.” 

p- 49. Cryptogams possess “organs of fructification not clearly visi- 
ble without aid from the microscope, whilst the term Phanerogam will 


comprise such plants as have organs of fructification which are visible 
without aid from the microscope.’ 


| | 


The Botanical Gazette. [January, 


Comment. Remembering the definition given of fruzt and 
of ferttlization, it is at once apparent that the word fructifi- 
cation is used ambiguously above. Under Kerner’s own defi- 
nition the /ruzt, that is the body or embryo, arising from the 
fusion of two protoplasts, is quite as invisible to ordinary eyes 
in phanerogams as in cryptogams. Nor are the ‘‘organs” 
any plainer in the one case than in the other. 

p- 49. “In cryptogams fertilization takes place in water or ina 


watery medium, whereas the process in phanerogams is accomplished 
almost exclusively in the air.” 


Comment. This is the old confusion between pollination, 
which is the scattering of spores on a favorable locality, and 
fertilization which, as is properly stated by Kerner, consists 
in the union of two protoplasts. As a matter of fact fertiliza- 
tion in phanerogams, under Kerner’s own definition never 
takes place ‘‘in the air,” but always in the tissues of the ovule 
and ovary. It would be quite as proper to say that the fer- 
tilization of all vascular cryptogams takes place ‘‘in the air,” 
since in these spores are blown out of the sporangia into the 
atmosphere, thence to light on some favorable germination 
spot. 


p- 47. “The cell wherein the spermatoplasm is brought to the 
proper form and composition for the purpose of fertilization is called 


an antheridium in the case of a cryptogam, and a pollen-grain in the 
case of a phanerogam.” 


p. 85. “Pollen consists of cells which contain spermatoplasm, and 
may be compared to the antheridia of cryptogams.” 

Comment. A more thoroughly vicious statement does not 
exist in plant morphology than this. Almost every state. 
ment and inference in it is erroneous. For the term anthe- 
ridium, at least among archegoniates, is employed to desig- 
nate, not acell but an organ, and is properly employed by 
Kerner farther on (p. 65), where he describes in the ordinary 
manner how moss antheridia are produced, ‘‘mingled with 
paraphyses.” The ‘‘cell in which the spermatoplasm is pre- 
pared,” etc., is a sperm-mother-cell or spermatocyte, not an 
antheridium. Nor is a spermatocyte or antheridium in any 
degree homologous or analogous with a pollen-grain. For 
this, as every one knows, is a spore and produces a plant onc 
cell-nucleus of which is a sperm, nor is there any definite an- 
theridium or spermocytes in metaspermic flowering plants. 

p. 68. Discussing the Filices: “The fertilized ooplasm now sub- 


divides . . . and thus is produced a multicellular embryo which 
remains imbedded in the unaltered amphigonium (archegone). This 
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structure, though scarcely differing at all from the fruit rudiment must 
be considered as a fruit. After a short period of rest the embryo 
germinates and the new generation which gradually makes its appear- 
ance as stem, roots and fronds emerging from the embryo continues 
to receive its food-stuffs through the mediation of the prothallium.” 

Comment. Here is an amazing account of the regular de- 
velopment, from the syngamete, of the ordinary sporophytic 
fern. The conception of the spherical embryo ‘‘germinat- 
ing” is peculiarly gratuitous, nor is there the dormant period 
referred to. One might as well speak of the babe ‘‘germin- 
ating” after a dormant period and becoming a man. 

p. 69. The account of the Rhizocarpez and Selaginellacee 
is badly confused. For example, speaking of the germination 
of microspores it is said that in Salvinia, Marsilia and Sela- 
ginella one or two cells are ‘‘pushed out through rents made 
‘here and there,” whereas as a matter of fact this does not oc- 
cur in any of the genera mentioned except Salvinia, nor is 
the phrase ‘‘rents here and there” at all definite enough. 

p-.69. “The tissue produced from a macrospore in the Rhizo- 


carpe and Selaginellez has been compared to the ovule as it occurs 
in the phanerogams.” 


And after a few comments on this surprising alleged ho- 
mology, Kerner adds: 

“But if it is made the basis of far-reaching speculations concerning 
the evolution of one group of plants from another, the descent of 
phanerogams from cryptogams, for example, I must enter an emphatic 
protest against any such proceeding.” 

Comment. The emphatic protest might have some weight 
if any such homology had ever been suggested. As a matter 
of fact the tissue produced from a macrospore has no possible 
homology with an ovule and no informed botanist since the 
days of Hofmeister ever supposed that it had. The macro- 
sporangium of Selaginella with its four contained macrospores 
is maintained to be a homologue of the ovule of Rosa or of 
Casuarina, and with very good reason too. And a whole 
sorus in Marsilia including both kinds of sporangia or a meg- 
asorus of Salvinia or still more closely a unisporangiate meg- 
asorus in Azolla might be maintained as homologous with 
an ovule. Whoever heard of any botanist homologizing the 
female prothallium of Selaginella with an ovule? This struc- 
ture is often homologized with the endosperm of the conifer- 
ous or cycadeous seed and | think with propriety, but never in 
all my reading have I heard of its being homologized with an 
ovule. Such setting up and solemnly knocking down of mor- 
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phological straw-men is a reprehensible practice. It becomes 
doubly so when a writer after knocking down his unrecogniz- 
able dummy tells us that it bore the theory of evolution about 
its garments. 

p. 84. “The nucellus of the ovule arises in many instances (e. g. in 
orchids) from a mass of tissue produced by the division of a single 
epidermal cell.” This is based on Hofmeister’s statement, hut I be- 
lieve it is contradicted by later research. 

p- 401. “Pollination is only the prelude to the phenomenon known 
as fertilization. It is important to distinguish clearly between these 
two events.” 

Comment. Here the proper view of pollination is presented, 
but no withdrawal of the statement that flowering plants are 
‘‘air-fertilized” while flowerless plants are ‘‘water-fertilized.” 
Indeed (p. 71, bottom and 72, top) it is expressly stated that 
the reason cryptogams lack blossoms is because these are not 
needed for aquatic fertilization, while they are for air-fertiliza- 
tion, hence are developed by flowering plants. 

In general the pages 401-427 in which the true fertiliza- 
tion, or, better, fecundation, of the metaspermic egg is con- 
sidered do not connect with the earlier chapters. This is due 
to the careful rewriting of the latter part, by the editor, I pre- 
sume. At any rate it reads differently enough from the 
German original where the same mixture of terms goes on 
from cover to cover. 

There are many more of these errors and confusions in the 
third half volume of the Matural History of Plants. Ihave 
not time to point them out but may if it seems necessary 
contribute a series of comments like the above upon other 
points that might prove dangerous if not turned in the right 
direction. In general I am compelled to say, after a careful 
and complete perusal of the Natural History of Plants, that 
while as a popular store-house of botanical facts it is indeed a 
mine of information to the one who knows gold from pyrites, 
it is quite unsafe to consider all that glitters, gold. There are 
alarge number of facts in it which ‘tare not so.” And _ sec- 
ond, as an expression of botanical theory I consider it gener- 
ally sound but here and there insidiously and insistently mis- 
leading. To the trained student of botanical science these 
slips will not prove troublesome but to the less widely in- 
formed reader they will be dangerous. 

To sum it all up: the work is invaluable to the thoroughly 
informed botanical teacher or investigator; he can use the 


a. 
' 


1896. ] ‘‘Natural History of Plants.”’ 25 


good and discard the bad. It is equally to be commended to 
_ the general reader who will profit by what is true and excel- 
lent and will not be particularly harmed by the faults. There 
is one class, however, to whom this book would bean almost 
unmixed evil and that is to the group of young men intend- 
ing to become professional botanists. If they base their bo- 
tanical information or speculation upon the Natural History 
of Plants they will in several important phases of the science 
find themselves badly confused and misinformed. 
University of Minnesota, Minneapolis. 
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Noteworthy anatomical and physiological researches. 


Researches on transpiration and assimilation. 
I. Transpiration experiments. 


Stahl’s purpose in writing the paper here reviewed was 
mainly to present a method by means of which it could be 
demonstrated to the eye whether a plant loses water by trans- 
piration, and through what parts of its surface the loss takes 
place. The method does not take the place of weighing the 
loss of water for all the more accurate experiments. It is val- 
uable on account of its simplicity and the facility it offers for 
public demonstration coupled with the fact that by it certain 
problems can be investigated which are not possible by other 
methods. 

Marget? was probably the first investigator who used the 
method about to be described. According to Stahl he im- 
pregnated white paper with a mixture of mercurous chloride 
and pallidous chloride, and also with pallidous chloride, tar- 
taric acid and ferrous chloride. In the dry state the paper 
was whitish-yellow, but as it absorbed water it became darker 
and finally black. When applied to the transpiring surface 
the loss of water could be estimated by the change in color. 
The color could be fixed at any point by wetting the paper in 
ferric chloride.* Others who have tried to use Marget’s 


1 Stahl, Ernest. Einige Versuche iiber Transpiration und Assimilation. Bot. 
Zeit. 52: 117-145. p/. 4. Jl. 1894. 

®Marget, A. Sur les fonctions des feuilles. Rdle des stomates dans l’exha- 
lation et dans l’inhalation des vapeurs aqueuses par les feuilles. Comptes-ren- 
dus de l’acad. des sc. 87: 293. 1878. 

Recherches sur la transpiration des végétaux et le rdle ie feuilles dans ce 
phénoméne. Annales de la soc. d’ Agric. etc. de Lyon 1878: Lxxv-Lxxvut. 

3 The first account of this method published by Marget in Annales de la Soc. 
d’ Agric. etc. de Lyon 1. c. says that the paper was treated with a solution of 
pallidous chloride, tartaric acid and ferric chloride, ot ferrous chloride. The 
paper was then dried and exposed to light which changed the ferric chloride to 
ferrous chloride. In this condition the paper when moistened turned darker 
and finally black as the amount of moisture increased. In the last account, 
Comptes rendus 1. c., he simply says that he used a paper sensitized photochem- 
ically with a mixture of pallidous chloride and ferrous chloride. The method 
of doing this is not given but is probably the same as that given in the first 
paper. The changes in color are given and also a method of fixing the color at 
any point by simply soaking the exposed paper in a solution of ferric chloride. 
It is possible with the corrections here indicated that the method may succeed, 
though I have not had opportunity to test it. It would certainly have advan- 
tages over the cobalt method if it could be used readily. I find no mention in 
the papers cited of the use of mercurous chloride. 
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method have failed, probably because it was so briefly de- 
scribed by him. Stahl found a much more satisfactory ma- 
terial in the cobalt salts, especially cobalt chloride.* Strips 
of Swedish filter paper were soaked in from I-5 per cent. 
water solution of this salt and then dried. When dry the 
color varies from a light blue in the I per cent. solution to a 
deeper blue in the stronger solutions. The color fades from 
very light blue to pink, then white, as the paper becomes 
moist. The paper impregnated with the stronger solution is 
best for public demonstration but that soaked in the one per 
cent. solution is best for comparing small differences in evap- 
oration from various parts of the same leaf. A small piece 
of cobalt paper having been thoroughly dried, is placed on 
the part of the plant desired, then to hold it firmly against 
the surface and protect it from the air a thin piece of glass 
or mica is placed over it and held on with small clamps. 
After the observation is made the piece may be dried ready 
for use again.® 

The author describes a number of experiments with this 
paper as an indicator which I will briefly summarize. 

1. Stomatic and cuticular transpiration.—In cases where 
leaves have stomata only on the under side this side reddens 
the cobalt paper very quickly, often in a few seconds, while 
paper on the upper side of the same leaf holds its color often 
for several hours. The contrast between the upper and under 
surface is present even in the smallest leaves accessible to 
treatment, even those still in vernation. Among the plants 
used are Syringa vulgaris, Cornus stolonifera, Ribes alpinum, 
Populus fastigtata, and Quercus pedunculata. Where stom- 
ata occur on both sides the reddening of the paper is propor- 
tional to the number. In Trifolium repens, which has more 
stomata on the upper than on the under side, the paper faded 
most rapidly on that side. In the case of slightly wilted 


* Cobaltous chloride was used by Marget but abandoned because the change 
in color passes quickly and can not be fixed. See Annales de la Soc. de Agric. 
etc. de Lyon 1. c. 

5 In using the paper I have found it necessary to exercise caution in regard to 
several points. Any soft filter paper that takes up moisture readily may be 
used. Care should be taken to wet the paper evenly with the cobalt. Strips of 
paper may be dipped in the solutions then laid on blotting paper to absorb the 
extra solution and dried either in a warm oven or over sulphuric acid. Care 
must be taken that the cobalt paper is pressed with equal force at all points 
against the surface to be tested, otherwise the parts most closely pressed against 
the plant will fade first. This is particularly liable to occur where mica is used 
to protect the paper from the air. 
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leaves and in fact in all cases where the stomata were closed 
on account of an insufficiency of water in the plant even 
though they were exposed to the sun, no reddening of the paper 
occurred. This shows how very small the evaporation is 
through cuticularized epidermis even when exposed to the 
bright sun. The same was found to be true with fully tur- 
gescent leaves supplied with water. 

2. Regulation of transpiration by means of the guard-cells. 
—Stahl confirms the observation of Mohl, Leitgeb and others 
that in the wilting of a leaf the guard-cells are the first to be 
affected by the loss of water. When two leaves as nearly 
alike as possible except that one is slightly wilted and has the 
stomata closed, are placed together between two pieces of 
glass and the upper surfaces exposed to the bright July sun, 
the one with the stomata closed gives off no water and wilts 
no further while the turgid one with open stomata at the start 
discolors the cobalt paper rapidly and becomes completely 
wilted. This was found true in all cases investigated, viz., 
leaves of Tropacolum majus, Tradescantia zebrina, Pharbitis 
hispida, Pelargonium zonale, Rhus cotinus. Rapid wilting 
also occurs when freshly picked leaves are exposed to bright 
sun in highly saturated air, while leaves which were first 
slightly wilted so that their stomata are closed lose no more 
water when exposed to the sun. Sometimes the stomata 
would open again in the saturated air and then transpiration 
would continue. 

These experiments show that stomata do not close in sat- 
urated air even though the evaporation from the leaf has led 
to its complete wilting. They further indicate that as the 
stomata open widest in bright sunlight and saturated air that 
evaporation under these conditions may be much greater than 
we expect. MHaberlandt’s observations on tropical plants® 
(viz., that they lose two or three times less water than plants 
in Germany) may be even very short of the reality for plants 
removed from the direct influence of the sun. On the other 
hand those exposed to the direct sun probably lose more than 
Haberlandt found. Stahl found that many marsh plants and 
shrubs in the damp tropical forests are unable to close their 
stomata. When exposed to dry air they dry up in a few 
hours. It was also found in these cases that the loss was 


®Haberlandt, G. Anatomisch-physiologische Untersuchungen iiber das 
tropische Laubblatt. Sitzungsb. d. Wiener Akademie 101: 785-816. O. 1892. 
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mostly through the stomata. A number of trees inhabiting 
damp soil were also found to be unable to regulate transpira- 
tion, viz., Betula alba, Alnus glutinosa, and various species 
of Salix, also the shrub Hydrangea hortensis, so thoroughly 
examined by Wiesner.? 

‘‘The ability to close the stomata, however, under condi- 
tions unfavorable for assimilation is surely very common with 
plants, which in their native locality frequently have to battle 
with a transient scarcity of water.” An hermetic closing of 
the stomata is especially common with plants whose vegeta- 
tion is interrupted by long periods of rest. Cobalt tests made 
October 20th showed a complete closing up of the stomata 
in Buxus sempervirens, Mahonia aquifolium, and Taxus bac- 
cata. They were still open in /lex agutfolium and Hedera 
helix. 

Evergreen leaves which have discontinued stomatory trans- 
piration will not redden the cobalt paper even after they 
have been exposed for a long time in a hot moist room to the 
sun. For example vigorous branches of Buxus, Mahonia, 
Ilex, Hedera, and Taxus were cut off in sunny frosty weather 
Dec. 12th. The cut surfaces were immersed in water and 
the branches exposed in a moist atmosphere to the sun. The 
cobalt test after three hours showed a loss of water only in 
Ilex aquifolium. After eight days Taxus and Mahonia be- 
gan to show loss but Buxus and Hedera still kept their stom- 
ata closed. Of all these evergreens, Ilex is the one that suf- 
fers first from the cold. Stahl confirms the earlier observations 
that in colored autumn leaves the stomata are closed. He 
agrees with Wiesner that the reduction in transpiration greatly 
influences the defoliation of deciduous plants. 


II. Role of the stomata in the exchange of gases during as- 
stmtlation. 

On account of the ease with which the cobalt test shows 
whether the stomata are open or closed, it isa valuable aid in 
the study of assimilation and exchange of gases in the plant. 
Stahl proceeded to throw more light on the question as to 
whether under the usual conditions occurring in nature there 
was sufficient exchange of gases through the cuticularized 
epidermis of land plants to render possible the assimilative 
activity necessary for their growth. 


7Sitzungsber. der Kais. Akad. d. Wiss. in Wien. 96: 182-214. Je.-D. 1887. 
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Kreusler® has shown the great influence of the amount of 
water contained in leaves on their assimilative activity. 
‘‘While a complete saturation of the atmosphere does not in 
itself seem unfavorable to assimilation, the latter may, on the 
other hand, be considerably reduced by a dry atmosphere and 
the subsequent powerful evaporation, long before the leaf 
loses visibly in turgescence. Although it is well known that 
starch does not represent the primary product of assimila- 
tion® still its presence or absence may be used as a good com- 
parative test. It was found that in thase plants which can 
not close their stomata even after they are quite withered 
starch was made, viz., in Rumex aquaticus, Caltha palus- 
tris, Hydrangea hortensis, and Calla palustris. On the other 
hand leaves with closed stomata made no starch. If the sto- 
mata on a turgid leaf are closed with a mixture of one part 
bleached bees-wax and three parts of cocoa butter (this mix- 
ture is perfectly harmless to the leaf, does not melt below 40” 
C. and is easily washed off with water) no starch will be found. 
If the upper and not the under side is coated there will be no 
noticeable decrease in the amount of starch formed. The au- 
thor concludes that under ordinary conditions the main gas 
exchange is through the stomata and that through the cutic- 
ularized epidermis is very small incomparison. This is true 
even in very young leaves. When the cuticularized surface 
is scratched or cut, allowing the entrance of CO,, starch will 
be formed by the cells receiving CO, through the wound. 
When the air around the leaves contains about 5 per cent. 
CO, a sufficient amount passes through the cuticularized walls 
to make a large amount of starch. 


Ill. Prejudicial effect of an increased amount of salt in the 
substratum on assimilation. 


Schimper in his work on ‘‘the Indo-Malayan strand-flora”?!° 
pointed out the xerophytic nature of most halophytes or salt 
marsh plants, and also the fact that the presence of a great 
amount of salt in the tissue is detrimental to assimilation. 


®Kreusler, Ueber eine Methode zur Beobachtung der Assimilation und Ath- 
mung der Pflanzen und einige diese Vorgiange beeinflussende Momente. Tagebl. 
der Naturforscher-Versammlung zu Strassburg 1885: 5309. 

®Brown & Morris, A contribution to the chemistry and physiology of foliage 
leaves. Jour. Chem. Soc. Transactions London 63: 604-677. 1893. 

10Schimper, A. F. W., Botanische Mittheilungen aus den Tropen. Die 
Indo-Malayische Strandflora. Heft 3. 1891. 
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He considers the reduced transpiration as a guard against ex- 
cessive accumulation of salt. Stahl goes on with the work 
for non-halophytes where Schimper left it. He cultivated 
corn plants in normal solutions with and without 5 per cent. so- 
lution of cooking salt; also plants in soil, some watered with the 
salt solution and others with well water. In all cases he found 
that the plants given the salt solution stopped developing in 
a few days, while control plants kept on developing. It was 
found that there was no starch or sugar present in the plants 
watered with salt solution while it was plentiful in the others. 
In a few hours after watering with salt solution the stomata 
were closed, and the cobalt test showed very little evapora- 
tion, even in sunlight. When these plants with the stomata 
closed were exposed to an atmosphere containing several per 
cent. of CO, they were able to make starch. The presence 
of sodium chloride in any part of the plant may be demon- 
strated (according to Schimper) by the use of a saturated 
aqueous solution of thallium sulphate on tissues freed from 
air. Crystals of chlorothallium will appear in cells contain- 
ing the salt. The crystals are black by reflected light. In 
this way Stahl found that the sodium chloride passes into the 
epidermal cells but not into the guard cells of the stomata. 
This, of course, explains their closing. 

Leaves of Alisma Plantago, Menyanthes trifoliata, and 
Lilium candidum were allowed to absorb thallium sulphate 
(which does not cause the closing of the stomata for some 
time at least). After allowing transpiration to go on for some 
time, the chlorothallium was precipitated with calcium chlo- 
ride. It appears first and most strongly in the guard cells, 
showing, as Stahl thinks, that there is a current of water in 
this direction caused by the loss from the guard cells. Later 
the salt appears in the other epidermal cells also. 

Now in regard to the halophytes, it is well known that they 
thrive perfectly even with large amounts of salt in their tissues. 
The reason for this as far as the cells themselves are con- 
cerned is not clear. Schimper pointed out the xerophytic 
nature of the halophytes which have the most heterogeneous 
arrangements for the reduction of transpiration. Stahl 
shows, however, that these plants do lose large amounts of 
water and that all these arrangements for the reduction of 
transpiration are as far as possible to take the place of the 
lack of the power to close the stomata, so common in marsh 
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plants. In this case, Stahl considers that the staying open 
on the part of the stomata has to be accepted as a ‘‘neces- 
sary evil” in order to grow in a substratum that renders the 
development of other plants impossible on account of the 
closing of the stomata due to the salt. 


IV. Closing remarks. 


The closing remarks of the paper are especially interesting 
because they give more clearly the author’s ideas on several 
important questions. 

He points out in the first place that the power to open and 
close the stomata has been of great value in the evolution of 
plants, in that it gives them the power to grow ina much 
wider moisture range. Those which have not this power can 
grow only in extremely moist places. 

He goes on to say that the fact that transpiration repre- 
sents a usual accompaniment of assimilation has been under- 
stood in different ways. Some look upon it as a necessary 
evil, while others (especially following Sachs) recognize in it 
an important physiological function, whose significance lies 
in the fact that it enables a continuous supply of water con- 
taining mineral nutriments, to reach the assimilating cells. 

The opposite opinion has been expressed in a most em- 
phatic manner by Volkens and is based (in his case) on the 
astonishingly many sided arrangements for the protection of 
desert plants against loss of water. 

In support of the first idea Stahl states that in numerous 
domestic and especially tropical plants, various arrangements 
exist which can be explained in no other way than that they 
are used in transpiration. Many plants are, of course, able 
to rid themselves of an excess of water in some other way, as 
by water pores; but still there are many which have no water 
pores. Here it is transpiration alone which carries off the 
water from the leaves and makes room for afresh supply con- 
taining nutritive substances. He thinks the importance of 
transpiration may also depend on the fact that it promotes the 
distribution of mineral nutrients. He agrees with Sachs’s 
sentence that ‘‘the organization of the land plants is only 
comprehensible when we bear in mind the indicated purpose 
of the water stream.” While inthe desert and prairie plants, 
there are many water-saving devices, on the other hand, in 
the shade plants and those growing in the dampest tropical 
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countries there are modifications, according to the author, 
‘that only become comprehensible to us when we sufficiently 
value the great importance of transpiration.” 

The first of these is the spongy parenchyma, which is es- 
pecially fully developed in plants growing in moist, shady 
places and in the dampest tropical countries. The many 
branched cells, bordering on large intercellular spaces, facili- 
tate evaporation. Polypodium setigerum is a good example 
of a tropical plant of this kind. It is made up almost entirely 
of spongy parenchyma, bordering on very large intercellular 
spaces. 

In his article on rain fall and the shape of leaves,!! Stahl 
concludes that the principal use of the draining of the leaf 
surface was to promote transpiration. The author promises 
another paper containing more complete discussion of the 
adaptations for transpiration. 

In this connection I will call attention to what Dr. H. 
Schenck?? has to say in regard to the development of spongy 
parenchyma in shade and especially in water plants. He 
does not consider it in any way as a means of facilitating 
transpiration, but on account of the less intense light it is 
necessary in order to increase the surface as well as the num- 
ber of working cells which may be exposed to CO,. This 
latter view it seems to me is most probably the true one. 

Although Stahl holds firmly to the notion that transpira- 
tion is of great physiological value to the plant, yet the facts 
which he has observed may be readily interpreted the other 
way. In spite of some uncomplimentary things which have 
been said about this paper by a foreign reviewer,'® it is one 
of the most suggestive and helpful articles on transpiration 
which has appeared for several years.—ALBERT F. Woops. 


11Stahl, E., Regenfall und Blattgestalt. Annales du jardin botanique de 
Buitenzorg 11: 98-182. p/. 5-72. 1893. 
12Die Biologie der Wassergewiichse 7-9. Bonn, 1886. 
13Jensen, H., Botan. Litteraturblade —: 149-152. 1894. [Copenhagen. ] 
3—Vol. XXI.—No. I. 
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BRIEFER ARTICLES. 


Distribution of prickly lettuce in the United States.—Among the 
weeds of recent introduction in America the prickly lettuce, Zactuca 
Scariola, ranks next to the Russian thistle in the rapidity with which 
it has spread to new localities and in the completeness with which it 
has occupied the area infested. Its range almost equals that of the 
Russian thistle, extending from ocean to ocean, and from southern 
Minnesota to northern Texas. It is most abundant in the region from 
western New York to eastern Lowa. There isa wide area from Mon- 
tana to Mexico, including the Rocky Mountains and the western 
plains, from which it has not been reported. It is present in the 
Great Basin in Utah, Idaho, and Nevada, and west of the Cascades and 
Sierras in Oregon and California. 

The first record that we have of the presence of this plant in Amer- 
ica is a specimen now in the Harvard herbarium collected at Cam- 
bridge, Massachusetts, in 1863. In the fifth edition of Gray’s Manual 
(1867) it is said to be found in “waste grounds and roadsides, Cam- 
bridge, Mass.” Aside from this there appears to be no farther record 
of it until 1877, when it was collected in St. Louis, Missouri. From 
1878 to 1883 it was reported from at least twenty-two localities in 
states bordering on the great lakes, many of these reports appearing 
in the Gazerte for those years. It was introduced in Salt Lake City 
as early as 1880. During the subsequent decade comparatively little 
was written about it. In 1894, however, it became so abundant as to 
attract attention in many parts of the country. Hundreds of requests 
for the identification of this species were received by the experiment 
stations and by the U.S. Department of Agriculture. Surviving in 
spite of the dry weather which prevented other vegetation from grow- 
ing, the prickly lettuce became the most abundant and conspicuous of 
weeds in many places where it had never been noticed before. The 
alarm caused by the prickly lettuce in 1894, was due in part, doubt- 
less, to the fact that it was often mistaken for the Russian thistle, 
During the season of 1895, just past, both the prickly lettuce and the 
Russian thistle have been better known and less has been heard from 
either of them, although the practical work of destroying them has 
been carried on with more vigor than ever. 

In some localities the prickly lettuce is less prominent than it was 
last year. Instances are known where a few plants were noticed the 
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first year; the following year they were abundant and large; the third 
year they were very abundant and smaller; the fourth year other veg- 
etation began to choke them out. Insect or fungus enemies may have 
aided in subduing them, but there are no observations confirming this 
theory. 


The accompanying map indicates the localities in which prickly let- 

tuce has been found, so far as known to the writer at the present time, 

October 30, 1895. The circles represent localities from which speci- 

ri fl mens have been examined. The crosses represent reports of localities 
not yet confirmed by specimens. 

This note is published for the sake of obtaining further informa- 
tion about the distribution of the plant; therefore, botanists and others 
whose attention may be called to it are specially requested to forward 
to the writer information regarding other localities where it has been 
found, or where it has been introduced and afterward exterminated.— 
LysterR H. Dewey, Washington, D. C. 

A curious coincidence.—The leaves of several India rubber plants 
(Ficus elastica), growing inthe Massachusetts Agricultural College 
greenhouses, are considerably disfigured by the attacks of Lef/ostro- 
mella elastica Ellis. This fungus produces large, ashy grey, dark-bord- 
ered spots on the leaves, of a definite and usually oval or elongated 
form. On these light colored areas the perithecia break out in mi- 
nute black dots. The effect is very noticeable on the dark green leaves 
and would seem to be most characteristic and unmistakable. When 
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therefore I observed in the same house a leaf of a banyan (Ficus re/i- 
gtosus) spotted in precisely the same manner, so far as could be seen 
with the naked eye, there seemed to be little doubt that the disease 
had spread from the one species of Ficus to the other. The leaf in 
question was disfigured by the characteristic light colored, dead area 
surrounded by a dark border and dotted over with apparent perithe- 
cia. Microscopic examination however showed that these were not peri- 
thecia of Leptostromella but were clusters of hyphz and spores of a 
species of Macrosporium. Farther investigation showed that the spot 
on the leaf was probably a burn, as greenhouse plants are often burned 
ina similar way bythe heating pipes and by the sun. The spots 
caused by Leptostromella look very much like such burns. On this 
dead area the macrosporium developed in many minute clusters and 
thus produced a remarkably exact E. Situ, Am- 
herst, Mass. 


Two new species of Idaho plants.—Dr. J. H. Sandberg, in 1892, col- 
lected two rosaceous plants quite distinct from all their near relatives; 
one a Fragaria, the other a Rosa. The generic characters are so pro- 
nounced and so well-known by all botanists that it is superfluous to 
enter into long detailed descriptions. 

Fragaria Helleri, n. sp.—Aspect and leaves of /. vesca, but flower- 
ing stems weak, 1 to 2™ long: the large light rose-colored flowers 1.5 
to 2™ in diameter nodding on curved pedicels: scattered hairs among 
the superficial achenes: ripe fruit not collected. 

Rosa Macdougali, n. sp.—Stem with few epidermal spines or fre- 
quently none: infrastipular thorns none: leaves and size of flowers 
nearly as in &. /uctda: flowers solitary at the ends of short leafy 
branches: fruits densely spiny.—By the last character this plant is at 
once distinguished from all other North American roses.—JOHN M. 
Winona, Minn. 


i 


CURRENT LITERATURE. 


Natural History of Plants. 


The completion of Oliver’s translation of Kerner’s “Natural His- 
tory of Plants’! has been very prompt, and continues the excellent 
typographical work and illustrations of the preceding parts, which 
have been reviewed in this journal (20: 327.) The subjects treated in 
the present parts are styled “the genesis of plant offspring,” and “the 
history of species.” Under the latter title the subdivisions are “the 
nature of species,” “alternation in the form of species,” “the origin of 
species,” “the distribution of species” and “the extinction of species.” 
These broad subjects are treated in the author’s usual interesting style, 
and a large amount of useful information is brought together. Inthe 
first part of the second volume, however, in considering the subject 
of fertilization and fruit production, we are treated to several surprises. 
The author is very full of pleasant information concerning the genera! 
subject of pollination, and treats it with a fullness apparently out of 
all proportion to the other subjects, but of this we do not complain, 
for Kerner is at his best when treating of ecological subjects. But 
when fertilization and the fruit are considered? the first impression is 
that the ancient date of the German text has to do with the presenta- 
tion. Such is not the case, however, for so recent a thing as chala- 
zogamy is discussed, and a closing chapter on alternation of genera- 
tions is modern and proper enough; so different, in fact, from the body 
of the work, that it seems as if written by an entirely different author. 
Where the organs and processes of reproduction are spoken of in de- 
tail, there seems to be no conception of recent morphology; in fact 
the phanerogams and cryptogams stand wholly unrelated; the pollen 
grain contains the “fertilizing substance” and is the equivalent of the 
antheridium; the ovule finds its morphological equivalent in a bud; 
the male fertilizing substance passes by osmosis to the “ooplasm;” and 
soon. The term “fruit” is not that of ordinary usage. It is defined 
as “a structure which is the product of fertilization, and at the same 
time constitutes the first step towards the renewal of the fertilized 
plant.” At the same time the term archegonium is discarded and 


'KERNER VON MariLaun, ANTON: The natural history of plants, their forms, 
growth, reproduction, and distribution. From:the German by F. W. Oliver. 
Vol. II. Roy. 8° pp. iv + 983. p/. 9-16. figs. 189-482. New York: Henry 
Holt & Co., 1895. $7.50. 

?See also on this part Professor MacMillan’s criticisms, p. 20. The reviewer 
wrote entirely without knowledge of this paper.—Eps. 
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“fruit-rudiment” or “amphigonium” used in its stead, antheridia and 
fruit-rudiments being the usual association of terms. The archego- 
nium, that is “fruit-rudiment,” is said to be a multicellular sheath about 
the oogonium, and still it is the fruit-rudiment that is fertilized and 
develops into the fruit. It seems that the “fruit” of moss, which is 
the embyro of the sporogonium, develops “brood-cells” (the spores), 
and yet “it is best to look upon the formation of fruit as being com- 
plete as soon as fertilization has taken place; from this moment the 
ooplasm must be considered to be an embryo, and its envelopes to be 
fruit coats.” Just what the conception of “fruit” is in the author’s 
mind the reviewer has failed to discover. “The tissue produced from 
a macrospore in the Se/agine/le has been compared to the ovule as it 
occurs in the phanerogams” is certainly a curious statement, as also 
“these two (polar nuclei) approach one another at about the moment 
of fertilization.” Evidently the author has a theory of fertilization 
and fruit formation to work out, but it is so at variance with our cur- 
rent notions of morphology that it seems to result in utter confusion. 
How such a presentation is made consistent with a short account of 
alternation of generation given at the close of the volume is inexpli- 
cable. In this account the cumbrous ideas and terminology are aban- 
doned and archegonium, gametophyte, and sporophyte appear in log- 
ical order throughout the whole series of plants, including the phan- 
erogams. In his preface to the chapters on reproduction the author 
assures us that “hitherto the subjects of fruit-formation and of the al- 
ternation of generations in their relation to the history of plants have 
remained unrecognized and unelucidated. In one of the following 
sections of this volume an attempt will be made to solve this great 
mystery.” 

In spite of the strange presentation of fertilization, the book re- 
mains, as was stated in the outset, a most valuable summary of ecolo- 
gical facts and a model of interesting style in presentation. 


Minor Notices. 


THE MOST RECENT “Contribution” from the Botanical Division of 
the Department of Agriculture contains a report by John M. Coulter 
and J. N. Rose upon Mexican Umbelliferze, mostly from Oaxaca, be- 
ing based upon collections of C. G. Pringle and E. W. Nelson. Spe- 
cial attention was given to the group by these collectors, and the result 
is that Oaxaca has been discovered to contain an unusually rich um- 
belliferous flora. But ten species had been reported from that state, 
while the collections of Pringle and Nelson contain forty-two species, 
twenty-three of which are new. Among the new species, four new 
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genera are represented, although two of them (/Veogoezia Hemsley and 
Deanea Coulter & Rose) have been published in anticipation of the 
present contribution. The other two are named /Veonelsonia and 
Coaxana. Species outside of Oaxaca bring up the number of new ones 
described to twenty-seven. Altogether, this forms the most vaiuable 
contribution to our knowledge of Mexican Umbelliferz. 

In addition to descriptions of new genera and species, and critical 
notes upon the other species collected, there is a somewhat detailed 
account of the topography of the stations explored, and a revision of 
Museniopsis,a genus now far better understood, and containing at least 
eleven species, the Mexican forms heretofore referred to Zu/ophus be- 
ing included. 

A second part of the “Contribution” is by Mr. Rose, who presents 
new or noteworthy plants from Mexico and the United States, includ- 
ing descriptions by Baker fil. and Cogniaux. The contribution also 
contains twelve plates. 


AN EXCELLENT experimental and critical study of some of the fungi 
parasitic upon insects has been made by Mr. Rufus H. Pettit,’ of Cor- 
nell University. The material for the study was largely found in the 
vicinity of Ithaca, N. Y., and yielded a number of new forms and spe- 
cies. In all cases the fungus was transferred from the insect on which 
it was found to nutrient media. Several media were used, but more 
especially agar and potato. The forms studied were Cordyceps clavu- 
fata (Schw), Ellis on scale insects of the genus Lecanora C. s2litaris 
(L.) Lk., C. melolonthe (Tul.) Sace. on a white grub, the larva of the 
Lachnosterna, /savia farinosa (Dicks.) Fr. on an arctiid cocoon, /. 
tenuipes Peck on pupe of species of arctiids, /. anisopliae Americana 
n. var. on wireworms, Agriotes mancus, /. anisoplie (Metch.) received 
from France, /. densa (Lk.) Fr., also from France, 7. vexavs n. sp., on a 
larva of Lachnosterna, Sporotrichum globuliferum Speg. on a carabid 
beetle, on chinch-bug and on a vespa, and S. minimum Speg. on a 
black ant of the genus Camponotus. A bibliography of 76 numbers 
is appended. Eleven good plates illustrate the gross and minute 
structure of the fungi, and the appearance of the artificial cultures. 
The paper 1s a valuable contribution to our knowledge of insect para- 
sites and to the possibility of using them to arrest their destructive 
increase. 


A CONTRIBUTION from the National Herbarium, just published, pre- 


sents a report on a collection of plants made by J. H. Sandburg and 
assistants in northern Idaho in 1892. The determinations have been 


1Pettit, Rurus H.—Studies in artificial cultures of entomogenous fungi. 
Bull. Cornell Exper. Station. 97: 339-378. pl. 1-11. July, 1895. 
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made by Mr. John Holzinger, assisted by specialists in various groups. 
The region of northern Idaho is one of great botanical interest and 
has been of late years contributing many novelties. A few species are 
described, not so many perhaps as were expected, but many of the 
plants are of great interest. Asa matter of nomenclature it may be 
worth while mentioning a new Cardamine which is described as C. 
Letbergit and figured as C. Sandbergit. Just which of these names has 
the “right of way” may be a question. 


THE FOURTH PART Of John Donnell Smith’s “Enumeration of Gua- 
temalan Plants” has been issued. In this enumeration not cnly are 
Guatemalan plants included, but also numbers from other republics of 
Central America. The list is printed to accompany the distribution 
of sets, and represents the work of several American and European 
botanists. Following the list are reprints of these descriptions and 
thirteen Meisel plates. Captain Smith cannot be too strongly com- 
mended for his vigorous development of our knowledge of Central 
American plants, to which he contributes largely of his time and 
means. 


OPEN LETTERS. 


Terminology of the inflorescence of grasses. 


One of your correspondents, in the December number of the Bo- 
TANICAL GAZETTE, objects to the terminology adopted in my paper on 
grasses which appeared in the October issue of the Au/letin of the 
Torrey Botanical Club. He says I have “changed the definite and 
well-known terms, ‘glume’ and ‘palet’, to the very loose and indefinite 
word ‘scale.’”” He has, however, misrepresented my application of the 
term scale, for while I did use it in referring to the glumes, in no in- 
stance have I employed it in connection with the palet, being well 
“aware of the morphological dissimilarity of these organs.” In the 
paper referred to I had no occasion to allude to the palet, so that I 
cannot understand on what grounds the assertion is based. In my 
paper on “New or Noteworthy American Grasses” in the November 
number of the A#ud//efin it was necessary to describe this organ and I 
alluded to it as the palet, as a reference to page 463 of that periodical 
will show. 

Your correspondent displays ignorance when he says “the term 
‘scale’ is used to designate the fla¢ imbricate bracts in inflorescences 
of various families, e. g., Cyperacez, Xyridez, Compositz, etc.” 
While the scales in Cyperus, a by no means small genus, are imbrica- 
ted, as is also the case in grasses, they could hardly be called flat; 
they are actually carinate and nerved, as in Graminew. They are 
rounded and keeled in many other sedge genera. They are concave 
in Xyris, and largely so in Composite. Neither are all grass scales 
carinate, but a large number are rounded. There can be no possible 
objection to calling these organs glumes if any one desires to do so.— 
Geo. V. Nasu, Washington, D. C. 


Mimicry of fungi in insects. 


Professor Farlow! has evidently overlooked the description of the 
mimicry of fungus spots on the wings of Kallima which is given by 
Wallace in “Darwinism”, pages 207 and 208. Although he does not 
name the fungus imitated, he gives the essential facts as stated by 
Dr. Farlow.—R. 


1Bot. Gaz. 20: 547. 1895. 
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NOTES AND NEWS. 


Dr. G. LAGERHEIM of the Botanical Museum of Tromsé, Norway, 
has been made professor of botany, and director of the Botanical In- 
stitute of the University of Stockholm, Sweden. 


Mr. GEoRGE HALey writes us that he has discovered Lycopodium al- 
pinum sabinaefolium at Chatham, N. H., alt. 3,500, and inquires 
whether any other station has been reported for it in the United States. 


Mr. Geo. E. DAVENPORT asks us to say that the story’ of Prof. D.C. 
Eaton having been led to interest himself in ferns through the young 
lady who afterward became his wife is untrue, as he learns from Mrs. 
Eaton herself. 


Pror. GEORGE Lawson of Dalhousie College, Halifax, N. S., died 
Nov. 1oth. He published many papers upon the flora of the maritime 
provinces, partly printed in the Proceedings of the Royal Society of 
Canada, of which he was president in 1888. 


AT A RECENT meeting of the Linnean Society (Nov. 7th) Mr. C. T. 
Druery exhibited a specimen of Scolopendrium bearing antheridia 
and archegonia upon the fronds, said to “constitute a more advanced 
phase of apospory than any previously noted.” 


A Wisconsin correspondent of Garden and Forest (Nov. 27th) gives 
some details as to the supposed poisoning of horses by Solidago. The 
case is not proved against Solidago, but the genus is under suspicion. 
As to the species suspected there is no intimation. 


PRroreEssor E. L. GREENE has determined the dates of issue of Nut- 
tall’s Composite, a matter of considerable importance in matters of 
priority. He publishes his results in #7y¢hea (Dec.) as follows: pages 
283 to 356 were published in 1840; pages 357 to 455, in 1841. 


THE LAST INSTALLMENT Of Jennan’s synoptical list of the ferns of 
Jamaica (Bull. Bot. Dept. Jamaica 3: 266-270) includes Aspidium 
macronatum pinnatifidum, A. triangulatum Sw. in three forms, A. 
tridens Hook., A. viviparum Hook., in several forms, A. aculeatum 
Sw. and A. acul. Moritzianum. ; 


THE SPOT DISEASE Of orchids, which disfigures the leaves, has been 
studied by George Massee (Ann. Bot. 9: 421), and found to be due 
to small drops of water on the leaves at the time when the plants are 
chilled. The histological appearances resemble those caused by the 
so-called Plasmodiophora of the grape. 


Mr. A. A. HELLER has just returned from a nine months collecting 
tour in the Sandwich Islands. Nearly the entire period was spent on 
the islands of Kauai and Oahu. His collection contains thirty thou- 


1See his sketch of the life of Prof. D. C. Eaton in this journal. 20: 366. 
1895. 
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sand specimens and includes about one thousand numbers. At least 
a score of new species have been secured. 


Mr. Bruce Fink has published (Bull. Lab. Nat. Hist. State Univ. 
Iowa) a list of Iowa lichens, the first attempt, so far as we know, to 
enumerate the lichen flora of the state. Some interesting generaliza- 
tions are also made, such as: “Of the 196 forms listed, 92 were found 
only on wood, 57 only on rocks, 2 on wood and earth, and 3 on rocks 
and earth.” 


Boranists will be gratified to learn that a supplement to the /vdex 
Kewensis is in preparation, covering the decade following 1885. The 
basis of it has been prepared by M. Th. Durand, who with Mr. Daydon 
Jackson is pushing it to completion. The Kew Audletin (Nov.) an- 
nounces that “it is hoped that they will be able to publish during the 
course of the next year.” 


THE JOURNAL OF Borany proposes to enlarge, provided sufficient 
financial support can be secured. The size will be increased sixteen 
pages and the subscription price to 16s. Increase in the number of 
papers for publication has rendered the enlargement necessary. It 
is to be hoped that the needed encouragement will be obtained from 
British botanists, and the GAZETTE sends its best wishes to its trans- 
Atlantic colleague. 


Dr. H. MarsHALL Warp, professor of botany in the Indian Engi- 
neering College, has been elected professor of botany in the Univer- 
sity of Cambridge. Dr. Ward’s admirable researches on the coffee- 
disease of Ceylon, the root tubercles of leguminous plants, the action 
of light on bacteria, etc., have made his reputation world wide, and 
American botanists will be glad to know that the botanical department 
at Cambridge is to have a vigorous head. 


THE BARTRAM BOTANIC GARDEN in Philadelphia, possibly the oldest 
one in this country, and certainly the most famous, has recently been 
placed in charge of the botanical department of the University of 
Pennsylvania. It has already been considerably renovated and ex- 
tended by Professor Macfarlane. The garden became a part of the 
system of city parks some time since, and all financial responsibility, 
as well as the general care and protection of the grounds, rests with 
the park commissioners. 


THREE GARDEN scholarships in the Missouri Botanic Garden will be 
awarded by the Director of the Garden, prior to the first of April next. 
One of these scholarships is at the disposal of the St. Louis Florists’ 
Club, and applicants for it should address the Secretary of the Club, 
enclosing references and stating their qualifications. Applications for 
the other two scholarships, to receive consideration, must be in the 
hands of the Director not later than the first day of March. Further 
information may be obtained of the Director, Dr. William Trelease, 
St. Louis. 


THE NEW RANGE of greenhouses in the botanic garden of Smith 
College has just been completed. It includes an experimental house 
with workroom attached, and cool temperate, succulent, warm tem- 
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perate, stove, palm and propagating houses. The experimental house 
will be equipped with needful appliances for physiological and bio- 
logical study and investigation, and the other houses will be stocked 
with plants which are primarily of educational value and interest. 
The range has been built in the most substantial manner, with all 
modern improvements. Smith College is thus well provided with the 
essentials for the furthering of this part of her botanical work. 


Mr. D. Pratin’s studies in Argemone are continued in the Journal 
of Botany and the December number deals with forms of great interest 
to American botanists, those which have become familiar to us under 
the names A. Mexicanaand A. platyceras. That there has been utter con- 
fusion in regard to them American botanists have long been willing to 
testify, and if Mr. Prain has succeeded in disentangling them he has 
done us good service. He finds two types, A. ctermedia Sweet and A. 
platyceras Link & Otto, the former with one variety, stenopeta/a, the 
latter with two, Azspida and chilensis. It is surprising to note the in- 
discriminate reference that has been made in previous publications. 


THE APPEARANCE OF “CHICHI,” or nipples on old trees of Ginkgo 
lobata, the maidenhair tree, is described by Kenjiro Fujii (Zokyo Bot. 
Mag., 9: 440-444) and illustrated by a photogravure plate of a part of 
an old tree neara Japanesetemple. The nipples are woody outgrowths, 
which drop vertically downwards from the branches, and remind one 
of the upward growing “knees” of cypress trees. The author likens 
them to stalactites, which would lead us to liken the “knees” of cypress 
to stalagmites. Their morphology has been only partially worked 
out, but they appear to be associated with latent adventitious buds. 
A further communication on their structure is promised. Nothing is 


said of their physiological significance, which can not fail to be of much 
interest. 


Dr. S. NAWASCHIN has given a detailed account of the structure of 
the sexual organs in Aefu/a, and the process of fertilization. He re- 
gards chalazogamy as one of the intermediate stages between the in- 
tercellular growth of the pollen-tube in the gymnospermous ovary, 
and its free growth through the cavity of the ovary in angiosperms. 
The first adaptation to the penetration of the pollen-tube through the 
chalaza lies in the formation of Jateral ovules. In plants witha single 
terminal ovule chalazogamy is impossible. The author traces the de- 
velopment of the typical angiospermous ovary through the following 
stages: (1) An open ovary, as in Coniferz, with central ovule consist- 
ing of nothing but nucellus; (2) closing of the mouth of the ovary (un- 
known); (3) the ovule clothes itself with an integument, as in Jug/ans 
and JMZ/rica, porogamy; (4) central placenta with two naked ovules, 
Loranthus; (5) Alnus; (6) Betula; (7) Ulmus, an intermediate condi- 
tion between porogamy and chalazogamy; (8) typical angiosperms. 
In the development of dicotyledons two lines of descent have mani- 
fested themselves,—one, the Acrosperme, begins with a simple por- 
ogamous mode of impregnation; while the other series, the Pleuro- 
sperme, have begun with chalazogamy, becoming afterwards poro- 
gamous. The apetalous dicotyledons are probably descended from 
the Coniferz; the Casuarinez from the Gnetacez; the monocotyledons 
from the Cycadez. 


- 
| 
} 
| 
} 
| 
3 


BOTANICAL GAZETTE, 1896. PLATE Ill. 


del. 


THAXTER on AQUATIC FUNG! 


HELIOTYPE PRINTING C°, BOSTON 


| Must omy ey 


= 
; 


